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(57) Abstract: Reduced FK228 represented by general formula (I) or salts thereof; histone deacetylase inhibitors, transferred gene 
expression potentiators and reactivation promoters comprising these compounds; and drugs containing the same as the active ingre- 
dient, wherein R 1 and R 2 are the same or different and each represents hydrogen or a thiol-protective group. Because of having a 
potent histone deacetylase inhibitory activity, these reduced FK228 and salts thereof are usable in preventing and treating various 
diseases in which deacetylation of histone participates and gene therapy for these diseases. 
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jMtcMFK 2 2 8*J;tf*©ffl* 

5 IcitSo 

(M.S. Finnin 6, Nature 401, 188-193 (1999)) 0 *»*i±x =&«^ 

f->«iai<Z)«/J^ttttx tXh>8i#(H2A, H2Bs H3&tfH4, #2 
37b^h» 1 4 6 b p©DNA# 1 . 8EI£#§fc:#tttV>fc* 
Z> UtV-AT?S5o 3Tfc^h>{±, ^t^ h>£ W^jC©N*©lEiHffi# 

15 h >©T-fe^;Wbfe)\ h>r-fe5 : -;Ph^>^7xv— Hf©M-^-r^T-fe^;i/ 
20 3aj&**££fc&3fc#*£*lW3o tot, h>©IftT-fe^;Wb«\ £© 
25 S (IV) 
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5 ®c Us fMikbtx «.a»e^©*K¥w»»tts «iJB«aiiia*stt»v7^ h 

-^HSiStt&SHfff.S W&¥7-6 4 8 7 2fm H. Nakajima Ex 
p. Cell Res. 241, 126-166 (1998)) 0 ^£T?fc#«©^$%S3tE©h* h> 
7=T-fe^7— £|Sg#J##££;ftTl>S#; FR 9 0 1 2 2 8&JtB\ tXh> 

10 ^n*g«J©IIS|-eS»ao FE9 0 1 2 2 8&KB\ ^rtfcS?^;i^7-f h**£ 

2MBRB©i&fck J;t3^^h^ h^T-fe*'? — ™^r£tt£Wf 

15 <b^«!f©EISIfcbT©ffl3i*JI«1-SCltfc:*5o 

3PJ3©IP^ 

*»BS*&tts ±EB»S«fifcr«.fc»«*fcWbfci&*x FR901228 
t)S©^x;i/7^f K«|^*a7cb^*-;H*:i:-r«cJ:t:j;oTx ib^t* 
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(6) a (iv) fls^«*4*t'5a^D i E^^7 i u^Aiifcji-rsm***tt» 

a (iv) fl3^*fc*w-*^;u7-f K«i^ftiiar*xe*d^ ±ia (5) is 
5 momm^mo 

(7) ±IB (1) - (3) ©^-fn^fclBftCft^Sfctt^OiiiPfefeSt^ 

(8) SMhlts ±13 (1) ~ (3) 0V^-fti^fc|B«©ft^«Itfci±* 

mourns tzte^Wimommmmmo 

(9) #»ffc#fcbT\ ±13 (1) ~ (3) 0V>1*ft#fclB«0ft£!»i;fcB:* 
15 it&io 

(id g**«atfe^*ffl-c*a±ia (io) miomxMttoft&mmM 

(12) g»t:#^S0s ±13 (1) ~ (3) ©v%-rtL*fcgB«©^«J*fc 

20 & s ^m-^v-^^^Ts a&mm, jm^ &&m&mm®&Mm(APi)s mm 
d3) mmfttmmmcD, ±§3 (i) ~ o) ©v^ftfrfcfBBofc^w** 

25 (14) «l#-s£D^#AS»fe^^tj3VAT«^tl^*)OT"$>Sx ±IB (1 
3) fcffl«0£i£o 

(15) mm, mmm, mmm&wfo 7*$y, mm 
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(i 6) mxmfcToftmmmi&tzmftmhfemmvmmotctbOs ±m 

5 (1) ~ (3) 0^-rn^tlB«cD^tl$fc{i^©lM©Mo 
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tS^ti§FR 1 3 5 3 1 3«WrefcSo 

±fai«* «t n & * l v>^«©i¥iffl * x t mm t^w? % „ 

ffllSM^^^irttjti:, tofc^Sft&^KBtK l~6©j£^ 
*f§ BJ fc* T s mm ft * ^-ibfilliil « ^#©T* M.VA £>ft3fc©T'&D^ 

7tFDt7-jK ^>^;i/^^-^^-;K 7i-wt/fJK f7yj^>v 

i3i7*h^>^-ji/ (bock 7 , -fe^;i/*«kv j e0iji*<*:, ^>^^;v 
3b;w^^-r;K 7x^;i/:fr;wt ; E4 , ;K teftr;i/*;i/:&;wvE>f ;i/ (mitt*? 
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lift- ;i/S%«»-ra*»© ; 

PROTECTIVE GROUPS IN ORGANIC SYNTHESIS, Second Edition, T.W. Greene, 
5 P.G.M.Wuts WILEY- 1 NTERSC I ENCE fc'|Btt*tiTV^S^«SISWatfflV^e»tiao 
±SB5S (I) (Dih&mt, tt&mmttZV-nm&Ktt 

is ^>m^©«-7^>^) N 5kib*mmtes mm 

*^H^©^ (I) 5$ (III) f^^ns^ft (FK 2 2 8) ©$> 

^;i/7>f l«ijg-&3&S|i8ibfc*©T?JfeoTx ^fo$>SM7GMFK 2 2 8^ fc£V^± 
FK 2 2 8^*-;i/ft:iiS5-rSJi ktf-C§i -3l0*»«3fls^«*»» 
25 bTFK 2 2 8^-;Wfc£fcV^) o 

©FK 2 2 8^^--;P#:©K»^y:s FK 2 2 8©y^;i/7-f l*|t£-*IMKr 
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%jLn*^&zt%mwit-f% 0 %mm&<Dfflmi±, *#e>n3FK2 2 8^- 
mTU&tfr-hzrv^t s-fr^ji-tT.vj v-fr*m^2>m&£i±, mmuM 

15 % F K 2 2 8 tffl U^M~ftD^TT% 1 5 # b < fcfcSMTf-l&R 

-s iv, vw?* Fi^o^itt ; £*Mb**i*8c 1 0s sHsom 

«#f^ BfliJSft^ ?#»>^- III, SStt&®*7Gs o 
*»FK 2 2 8^*-;W*0ffl$&M*4fcfc£fc-^ m^FK2 2 8 
20 Sfctt*©&B: N &*n©«T'&tK A^RlfiT'^So FK2 2 8 ©A 

3t?fc*FR 9 0 1 2 2 8®m±s ^4Ib^^D^r 

®L-rZZ£££.^XftZZ t&UgZo FR 9 0 1 2 2 8 tJ^££jgb 5 3 ^ D 

^A^^u^AUfcjR-raStt^bTttx m?l\£We^?7- u • tr^-^-fe 

25 ->AWB 9 6 8 (FERM BP- 1 9 6 8) WttiSo FR 9 0 1 2 2 8 

WliJ:^«l«¥7- 6 4 8 7 2^&$gfcfB«6©i::fe (5 fc bT^$£ 

mffiftbn&Zt&T-gZo FR 9 0 1 2 2 8tl«{*s «fc D§BfcA^T#^i: 
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^*>&X\ FR 9 0 1 2 2 8®m%&mL5%>>7V*JV?TVt?&m£mt2>m 

FK2 2 8{i, £b¥i§r$s ££$f 3-£i:#T*i*£o J;*)H 

5 ftlftfcfc): Khan W.Li, ioTfKw^tiTl^^^ (J. Am. Chem. Soc, vol. 
118, 7237-7238 (1996)) fc^DTHjiT 3 £ tWX tSo 
*^RgCDFK 2 2 8^^-;i/#:cDS!j©^{i, R' i> fc&R 2 

c ©sis ^ t & um&mxm « d x m%m%%\ e> *i 2= $> s ^ & ^ 

mM%Wt&%\(D&mX$>% (PROTECTIVE GROUPS IN ORGANIC SYNTHESIS, Seco 
nd Edition, T.W. Greene, P.G.M.Wuts WILEY-INTERSCIENCE) 0 JitttofcH&IS 

y-;i/©#ftTs 3om 2 5 °c-e Jitet t) 

25 iu ±h >j')A^«tiJ t 7>^70Wei oftmmm-r&ztt&bmtik 
mtzzttfix-gZo 
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jjfss^ ai4iu#fi^^M (apl) N m&mmmm^) otc&o^mm 
10 Bstmi cmau >m, mm, mm, #st> j&j»x mm, b, mm, 

>bM, Bu mm, ttflU *t#HamM> ^Ws )«»x o^ftiS 

15 Ms %%mmt&, m&mm±i&, immmm&z) ; 

«<I4 £ fc &3!SiJtf «&J»Pf « * fc tt&gtt^SU£J&® &Ji ft* (01 * ■ ft 
Us r h ^«ttJft*^s SM^^^s MH£&j*& 

25 £*gjgift$ (F^T-r) > /J^U^SFVs 
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wm. n-mtmwLfo, mum, -rww*-m. ^-*>v>m, f&mm& 
wmmfc (als) N &x.xfttmmmm) ; 

mnmm , mmnm. >m±. -att«jtJh«^ (tia). 
j&jt£j§ (09*tts Sitter #tttfi«s #mt$&®»s xmrnmrn. 

25 jftJ»T*MSUW1|B) ; 
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») ; 
MBb& ; 

ft) ; 

10 mg^E* «t v-b if u -mmt ; 

15 if) OiiMS^I ; 

ti%*.m&) ; 

ffflft&Jil (09* «s *Jfiitt5§ittW*ifl5^ ; 

20 if) fc^D^lt^c^ti^^^s Wf3tf>x &<fcW^ffi) ; 

IBO^m (09*. «x a^PIs iiffMi (IK3»M) s i^m^s fe^tfc«s 

J*#) ] ; 

25 ft&VfcflbCj^ft (09*. ftft& ftji9& ttifiufiu J; 

(09* «x *£tf§»!) \ ftnflk &#>tlK> M©«3k *J;TO0j^fcctD§l 
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tz\±%%>&m%m ; 

b h&^£^;u* (HIV) « s AIDS ; 

10 >xw>s ^tz\mn^m^^^, m*&mm%£v"rvj f„ 

©DSStii3£fcJ\ mm\y^ >lihD) ^frti^&OT-ifeoT&s 

25 ^Jt«©^WSiJ (1Ml/>->>^) ©8¥l&£ltn*U 
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mmz#%ztifiT-%z>o £©£?&$m*>#2Pj§© ^mxMB^onmmtj 
!znt;$h%o mmxMittonmmhum&s sunns (?t£t>*>j>v 

t4^i:fC©FK 2 2 8^;fr--;Wfci;;fc«;£©i££ s maZtz&imnmmt 
MLfe^a^feM^©fli*:^A^{i®^Ji:©^tJJ:bT^W-ri>@^ ¥@ 

zyu-M. zomommtMLtzmmmos it®, guiibT^ 

20 & 0 FK2 2 8^-«fc(i^©Stt #A«fc^©^liM£^(£l??S 

mb^^Sh^n^ratMbTpjfSl©^*^b?)©{c+^^M^^^^ii 

M&J&9-T-&SFK2 2 8^^--;i/^^fe{±^©^©^±W^J*ffl*^s M 
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nmmm t l z&m ? a m&fc. & a »«* A*fc^©a«*\ a mMte^vmn 

5 #&BJ©FK2 2 S^^-^Sfett^CD^^W^^tbT^WrSB^© 
KiPWfcl a lEia»&»IIIfc;bfcoTS#«;:fc#*e&So 

*&w©*A£e^©&^«3aaifc & v fcBffittflsfiiajWtts *A«fi^ com 

^^^n*o ^xK#Aafe^©»Ji^^g^i:-rs^t:{^ ^S£#A« 
fe^©&#i:II!l$fc> fe^V>M#^t*^B^©#A7tfe^miiM^S#T 
SCk*»*bW. BSt:«A^^fc»fe ; ?©^Sttfli©(eji*lKjfc'r* 

20 ttftfiJtfflSlft-^-r* £ U^o #A«fi^©&#mfc#2PJ©#A?tfe 

5-7)]/*Ui/his> (5-FC) O^^^(0SmWM"Cib^Vt/>7 s 

16 



WO 02/06307 



PCT/JPOl/05954 



10 



**%w £ «t t> ass * a c t * immmnmmz 5 - f c mm® t« 

(MtfIL2s I L 1 2j*£*) s 7>^>XS^ (K-rasrm 

15c 



S^J :FR135313 0£t£ 




FR901228 

Mol. Wt., 540.70 

M¥7- 6 4 8 7 2^»©«B«fc*CT.#*| N 
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8£ffi#g«£: LXm^tzo FR901228 ( 5 1.6mg> 95^mol), 
* (4 0ml) ^cfctfT-fc hn h (l 0ml) ®S£«lfc\ V^T,^^ h 
(4 1 2mg s 2.6 6mmo 1) £«U SMU- flftjftfibfco afcgfc: 

5 2 0%7-fe 1^ h U;i//0.0 5% h 'j7/WDffi7k«\ «ffll±5 0%T 

h - h u;i//o. o 5% h U7;i/^-P^7k^T^ti^tifT^^fc) o 

iM^iJ^^W-r^lli^tlllJRbx MM&libTFR 1 3 5 3 1 3 £t&5fch 

bT'ft fz ( 1 4 . 8 mg, JR^S 2 8 . 7 %) 
•H-N MR (500MHz, DMF-d Y ) 8:9.35 (1H, br s, SMil), 8.15 (1H, br 
10 d, J=9Hz, &WkvSM), 8.01 (1H, br d, J=7Hz, sUtknSm), 6.83 (1H, d, J=7 

Hz, ^Rlfg), 6.81 (1H, q, J=7Hz), 5.72 (1H, m), 5.61-5.54 (2H, m), 4.6 

0(1H, dd, J=10Hz, 5Hz), 4.55 (1H, m), 4.15 (1H, dd, J=9Hz, 8Hz), 2.97-2. 

88 (2H, m), 2.73-2.63 (2H, m), 2.55 (2H, m), 2.44 (1H, t, J=8Hz, £&qj 

m), 2.34-2.27 (3H, m), 2.20 (1H, m), 2.08 (1H, t, J=8Hz, SEfilRllfe), 1.7 
15 2 (3H, d, J=7Hz), 0.98 (3H, d, J=7Hz), 0.95 (3H, d, J=7Hz), 0.88 (3H, d, 

J=7Hz), 0.87 (3H, d, J=7Hz) 

MS m/e 6 5 4 (M+TFA) 

iftHb£*®ttA&N TfB^Tt HPLCtiottSLfc. 
HPLC^ 

20 ft^A : YMC-PACK ProC18 (YMC Co., LtdK 4. 6x1 5 0mm 
*§ffi : 5 0%^-fe h- r 'J^/0. 0 5% h U 7^*P|MMc*« 
3K£ :1ml 

tfttB : 2 1 4nm N 2 5 4nm 

ftJ#«HBI:4. 0 1# (tfi&tlSl0FR9 0 1 2 2 84feK®{!ilttl$Ntt4. 2 7 
25 #) 

Mia^J 1 "C-aJ^, bfcFR 1 3 5 3 1 3tlH©tX hV^T-b^-^— IfPS^tt 
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1 . nm*m • mmxm 

( 1 ) mm 

5 2%©FB S£^tfE Si&ife (Flow laboratories ft, ttftES** 

fcOf^s) T?s 37°Cs 5 0 /oC0 2 #STti^llfeo 

(2) mm 

mt± h U £ Aiiftft&filiSft* !K C 3 H] &m± h U «>Aft Amersham ft J; D 
10 ( 3 ) 

(pH6. 5) :10mM T r i s - H C 1 (Sigma ft) N 
BOmMlIWth'J^A l%Tr i t onX-1 0 0 (^ 

#<b^ft) s lOmM tmbvtrii/tA (¥#fti4j*ft) s 8. 6%*>i*D- 
* (¥#>fb^ft) 

15 »'^77- (pH7. 4) :.10mM Tris-HCL 13mM ED 
TA (Sigma ft) 

(pH7. 5) : 15mM . U >K# U £ A (^#jb3M!tK 
5%^U-feP-;K 0. 2mM EDTA 

(4) [ 3 H] 7^f/Wbt7b>OlS 

20 tx hv^r-fe^-Hfcasirfc-rs c 3 h] t^m^mt, h>«, ix 

1 0 J f©FM3A« (5 0ml(DES^iCIi) *0. 5mC i/mlO 
[ J H] »it h 'J * A k 5 mMCBit h 'J A<0#ft TTs 3 7°C S 5%C 

>H^ft«liB-r«ili:fc«fcDW»b&o ttlMSSffittttO. 45 ( aCi/mgt 
25 * h>T-&o& 0 

(5) «BJ^«fcD©t^h>^W^M0ttm 
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(M. Yoshida £> N J. Biol. Chem. 265, 17174-17179 (1990)) 0 lxl 0 8 1@© 
[ 3 H] #»^hU«>A-e»«tfcFM3Ai|Bia*ia*U PBStfl@*^L 
feo ifc#bfcSBIJI§£ lml0MLfc'h>^'3'77-l:MU ^>>>^^ 

^•^>nf-T»bfco i o o omux i ottm&&[,xmzm&btc&, u^x 

5 ;^y77-T3@s l^T»y77--eiMlto Stl^O. lml© 

nuft) zimx., 4 8 CT?mra»«bfco aiMt'is, ooo@i s 5# 

±?*&»U lml©THr h >*m%., -i-2 0°CtS(I 

bfco M«mfi^l*T- 1 5,0 0 0@Ib> 1 O^HjSitobTIURbffi** 

10 ^fco 

(6) ttipf,©fflt7,h>r7-fef7-WtH 

■7>77t7s hy^T-fe^^-- tfj± s FM3AMm£t)mnW:Ltz 0 8Lg©* 
t:^— *&«9fiT!!H»*&4lbfeFM3 AJfflllia (E SM4Lt lxl 0 s fi/ml 
®mm) £s jS^tTMU 4Oml0HDA^y77-fciSlfe, IfflJM 
15 ^>X* J ES;^>f1f-'C«^bfc|ls «Jfttt*3 5, OOOxgtlOOT 
tof *CfcfcJ:&0JKU lMgM20ml^t^&C»bfc„ e^b 

£»1U $tg:ilJg£3. 5M£T-_t#£-&3C:^£J;*K t^h>7=^-fe^-^ 
— B*«5»**fco ftMlOmlOHDA^-^T-lc^b H^f7 7- 
20 4Lfc2tbT»*rbfco »#r«8t±N HDA^y77-fi»hlfeo DEAE- 
t;i/P-^ (DE5 2s 2 5x8 5 mm^ Whatman ft) CftU 3 0 0ml©N 
aCl©'J-7-^i;i>f (0-0. 6M) T'Mbfco t * b V^T-fe?- 
7-Hf?gtti4 N 0. 2-0. 3M©NaCl*aE«:^>^t-^©?Sttkb 
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